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Experiment results 
HF1 HF2 HF3 HF4 
Aiso 80.1 36.2 -15.8 -7.1 
Aaniso -4.3 -1.5 5.8 -3.8 -2.4 6.3 -8.1 -3.1 11.2 -8.0 -6.6 14.5 
gx 0.599 -0.686 -0.412 0.931 0.204 0.302 0.053 0.998 -0.045 0.996 -0.077 0.040 
gy -0.800 -0.505 -0.324 0.346 -0.754 -0.558 -0.071 -0.041 -0.997 0.086 0.835 -0.543 
Aiso Aaniso gx gy gz 0.014 0.524 -0.852 0.114 0.624 -0.773 -0.996 0.056 0.068 -0.009 -0.545 -0.839 
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H1 -11.1 -5.7 -0.001 -0.093 -0.996             3°           
    -3.7 1.000 0.000 -0.001               4         
    9.4 0.000 -0.996 0.093                 3°       
H3a 57.4 -3.6 0.917 -0.339 -0.208 35 
-2.6 -0.228 -0.877 0.423 35 
6.2 -0.326 -0.340 -0.882 5 
H3b 57.5 -3.6 0.917 0.341 0.209       6                 
    -2.6 0.230 -0.877 0.423         14               
    6.2 0.327 -0.340 -0.882           14             
HO2 -9.3 -8.2 1.000 -0.001 0.000                   5   
  -4.9 0.001 0.990 -0.144                     25   
  13.1 0.000 -0.144 -0.990                     25 
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Introduction 
Sucrose – the main component of table sugar – is a commonly used food and drinks sweetener. Less known is its fundamental and practical importance in 
radiation sciences. On the one hand, it is regarded as a model system to study radiation damage of sugar-containing macrobiomolecules, like DNA, while on 
the other, it is a viable alternative to alanine as a solid state/EPR dosimeter. In recent years considerable progress has been made in determining the lattice 
location and molecular structure of radiation-induced radicals, with special attention to the stable species. One – and to our knowledge last – radical with a non 
negligible contribution to the stable EPR spectrum has remained unidentified. Here we present results of our efforts towards understanding its chemical 
structure. 
EPRc for Android™ 
Here I’m plugging my f-B0-g calculator for 
Android. It is based on eprconvert from 
EasySpin. Get yours at http://goo.gl/ZzYTak or 
by using the QR code. 
v1.2 Update: Dipole coupling and distance 
calculator 
Coming up: Larmor frequency calculator 
Conclusions 
• The last known stable radical has the largest 
contribution at low doses. 
• The geometry of T4 has been reproduced rather 
well. However, some ambiguities in the positions 
of the β-H’s are still present. 
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Radical composition of the radiation-induced EPR spectrum 
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fμw = 9.4 GHz 
Two dose limits were investigated: 
• the lower one (< 1 kGy) is more relevant 
to dosimetric applications; 
• the higher one (> 100 kGy) – to 
fundamental research for higher ENDOR 
intensity. 
 
Contribution (%) 
Radical < 1.3 kGy > 100 kGy 
T1 23% 39% 
T2 23% 28% 
T3 15% 18% 
T4 39% 15% 
Radical T4, which was considered a minority species, appears to be dominant 
in the lower limit. 
Chemical structure of T4 explored with ORCA (B3LYP/EPR-III) 
Experimental data indicated that a carbonyl group, a hydroxyl group and two β-H’s are in the neighborhood of the radical center. A molecular fragment with 
these features, terminated by a -CH2-OH group has been built. Calculated HF tensors were compared to experimental ones in reference frames of 
corresponding g tensors. Tensors that had at least one deviation angle δ < 10 are indicated in green next to a drawing of a corresponding fragment. 
Initial 
geometry 
-C=O 
rotation 
α = 270 α = 180 α = 90 
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Geometry with the best agreement O2-C1-C3-H3b relaxed surface scan 
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O2-C1-C3-H3b dihedral angle (deg)
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I: 36 – Good agreement of Aiso, but no improvement in Aaniso and 
larger δ values. 
II: 108 – Rather good agreement between HF1 and H3b. 
Unfortunately, deviations between other experimental and 
calculated tensors get larger. 
Ai values are expressed in MHz and deviation angles δ – in degrees. 
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